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Toinvaadgata potantial riak factora for ttw davatopmant of childhood aathma. 
tha authora undartook a longitudinal atudy uaing a cohort of 770 childron agad 
5-B yaara from Eaat Boaton, Maaaaehuaatta, that haa baan under atudy ainea 
197$. Tha diaaaaa outeoma conaidarad waa aga at firat onaat of aathma. aa 
datarminad by parental or aalf*raporting of a phyaieian’a diagnoaia. Potantial riak 
factora ware evaluated apaeifically in relation to their preaence antecedent to a 
diagnoaia of aathma. Standardized queationnairaa were uaed to obtain childhood 
Ulnaca hiatoriaa, anvironmanUI azpoaurea, and the asthmatii: and atopic atatuaea 
of firat'dagrae relativaa. Ninaty*ona caaea of asthma were identifiad from 197$ 
to 1998 ($7 malaa and 34 famalaa). Signifieant aai^adjuated relativa riak aatf' 
mama ware seen for antaeedant pneumonia, bronchitia, hay fever, ainuaitia, 
parental asthma, and parental atopy. Neither bronchioHtia, eczema, croup, per* 
aonal cigarette smoking, maternal smoking, paternal smoking, nor delivery com* 
plicatibns bore an apparent relation to tha development of asthma. A hiatory of 
parenui asthma or parental atopy did not significantly alter the aai*adjuoted 
relative risk estimates for pneumonia, bronchitis, hay fever, or sinusitia. These 
results support the hypothesis that asthma is a mulOfactor disease whoae 
axprassion is dependant on both familial and anvironmanUI influencea. 
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A number of studies have been carried 
out to investigate risk factors for childhood 
asthma Hospital-based and case- 

control studies have consistently shown 
that lower respiratory illness (1-6) and ato¬ 
py (T-10) are associated with asthma 
in children. Available longitudinal and 
community-based studies have found asso¬ 


ciations between perinatal, social, infec¬ 
tious, and allergic ezposiires and the risk of 
asthma in children (11-16). Some uncer¬ 
tainty remains, however, as to the identity 
and causal significance of early childhood 
predictors for the development of asthma. 
The present investigation used longitudinal 
data from a cohort of 5- to 9-year-old chil- 
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dren with 13 years of follow-up to evaluate 
the importance of a range of potential risk 
factors whose assessment was made ante¬ 
cedent to the onset of asthma. 

Materials and methods 
Selection of study sample 

Details of the characteristics of the study 
population have been published elsewhere 
(17). Briefly, a 34 percent random sample 
was selected from all children 5-9 years of 
age enrolled in public and parochial schools 
in East Boston, Massachusetts, in Septem¬ 
ber 1974. Between January and June of 
1973, inurviewers visited the households of 
these children and enumerated alt house¬ 
hold residenu. The residents together with 
the indei children comprised the total 
study population. All members of the study 
population were screened annually begin¬ 
ning in 1975, with the exception of the 
second and third screenings (1976 and 
1977). The 5- to 9-year-old index children 
and siblings of the same ages comprised the 
study population for these analyses. Data 
collected during the first year (1975) and 
for 11 consecutive years (1978-1988) were 
used. 

Data collection 

Standardised questionnaires were used 
to obtain dau on respiratory symptoms and 
illnesses, cigarette smoking history, and 
household demographics, (^estioits relat¬ 
ing to chronic respiratory symptoms were 
those proposed by the Division of Lung 
Diseases of the National Heart, Lung, and 
Blood Institute (18). At the first screening, 
separate but similar questionnaires were 
used for subjects aged less than 10 years 
and those ag^ 10 years or older. Beginning 
with the fourth screening cycle (September 
lOTT'^une 1978)^ a common questionnaire 
was used for all subjects. Parenu answered 
all questions for children younger than 10 
years of age, except for those questions that 
pertained to the child's smoking history. 


which were smswered by the child (hiring 
pulmonary fiinaion testing (when parents 
were not present). Children aged 10 or older 
answered all questions for themselves. 

The time periods covered by these ques¬ 
tionnaires (Offered The initial question¬ 
naire asked about evenu in the child's life 
prior to and up to entry into the study: the 
fourth year questionnaire focused on events 
for the period between stu(i^ entry and the 
fourth year ("gap” years). Thereafter, each 
annual survey obliged information about 
evenu that occurred between annual sur¬ 
veys or between the time the subject was 
last seen and the current survey. The age 
at first occurrence of an illness was defined 
as the age (in years) at the time of the 
survey in which a positive response was 
recorded or the age (in years) at the time 
of the fourth survey for positive responses 
occurring during the "gap” years. 

Ventilatory function was tested using an 
8-titer, waur-filled, portable recording spi¬ 
rometer (Survey spirometer, Warren Col¬ 
lins, Inc., Braintree, MA) with the subject 
in the sitting position and without the use 
of a nose clip. The spiromeurs were cali¬ 
brated on a regular basis. Subjecu were 
encouraged to perform FVC maneuvers un¬ 
til five accepuble tracings were obtained or 
until it became evident that they could not 
perform adequately. A tracing was consid¬ 
ered accepuble if it was at least 4 seconds 
in duration and reached an asymptou of 
at least 1 second. All pulmonary function 
measurementt were corrected to body um- 
perature, ambient pressure, and saturation 
with water vapor at these concbtions. 

FVC, FEVi, and FEFu-n obtained 
by standard technique (19). FVC, the great¬ 
est volume that can be forcefully exhaled 
from total lung expansion, may be rediKed 
in subjecu with restrictive or severe ob- 
struaive ventilatory defecu. FEVt and 
FEFn-n, measures of airflow, are reduced 
in obstructive limg diseases. When mean 
values of these measurementt were used 
they were obtained as the mean of the best 
three of five tracinp, as recommended by 
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the Division of Lun^ Diseases (18). Mean 
lung function values were convened into 
percent prediaed values using the nomo¬ 
grams of Dickman et al. (20). 

The disease outcome for this investiga¬ 
tion was age at first occurrence of a physi¬ 
cian's diagnosis of asthma, as reponed by 
the subject or his/her parent. Hay fever, 
sinusitis, eczema, pneumonia, and bronchi¬ 
tis were defined by the subject s or parent’s 
repon of a physician's diagnosis of these 
illnesses on the initial or yearly surveys. 
Smoking statuses of the index children and 
their parents were determined from the 
initial or yearly questionnaire responses. 
Croup and bronchiolitis were defined by 
the subject's or parent's report of a physi¬ 
cian's diagnosis of these illnesses on the 
initial questionnaire. Age at first occur¬ 
rence was obtained for these latter vari¬ 
ables. 

Other exposure variables included deliv¬ 
ery complications, parental asthma, and 
parenul atopy. Information on delivery 
complications (^Were there any problems 
with him/her at the time of deliverv'?"— 
yes or no) was available only on the initial 
questionnaire. A parental histoiy* of asthma 
was considered present if either parent of 
the index child reported, at any time during 
the study period, ever receiving a physi¬ 
cian's diagnosis of the condition. Similarly, 
parental atopy was defined as self-reporting 
by either parent of a physician's diagnosis 
of hay fever and/or eczema at any time 
during the study period. 

FoUow-up and losses to follow-up 

Asthmatics and nonasthmatics were fol¬ 
lowed for a comparable number of years 
(9.2 ± 3.0 (standard deviation) vs. 8.9 ^ 
3.5, respectively; p » 0.44). No sex differ¬ 
ences in follow-up years were detected. In¬ 
cident asthmatics, however, were followed 
for significantly more years than nonasth- 
matics (9.7 ± 2.5 vs. 8.9 ± 3.5, respectively: 
p * 0.04), possibly reflecting greater per¬ 
sonal or parental concern about their ill¬ 
ness. 


Of the original 770 members of the co¬ 
hort, 86 (11.2 percent) were lost to follow¬ 
up after the initial survey. At the initial 
survey. 81 of these subjects were identified 
as nonasthmatic (11.9 percent of 679 never 
asthmatics) and five subjects were identi¬ 
fied as asthmatic (5.5 percent of 91 asth¬ 
matics). 

Statistical andysis 

The overall goal of the analysis was to 
identify risk factors for the onset of asthma 
whose occurrence antedated the time 
('^age") of first diagnosis of asthma. The 
Cox proportional hazards model with time- 
dependent covariates and age as the time 
variable was used for this purpose (21). 

This method was selected because it 

1) accounts for the variable length of follow¬ 
up time available for each subject and 

2) permits the use of covariate data that 
can legitimately change from survey to sur¬ 
vey. The second feature was used in the 
following way to evaluate the relative risk 
of first onset of asthma: For those child¬ 
hood illnesses for which age at first occur¬ 
rence was available, an age-dependent co¬ 
variate was created with a value of I 
(exposed) for ages greater than the age at 
first occurrence of the illness and 0 (unex¬ 
posed) for ages less than or equal to the age 
at first occurrence of illness. The procedure 
assured that any observed increase in risk 
must peitain to antecedent occurrence of 
the illness. For comparative purposes, a 
second age-dependent co%*ariate was cre¬ 
ated with a value of 1 (exposed) for ages 
greater than or equal to the age at first 
occurrence of the illness. The observed in¬ 
crease in risk using this covariate pertained 
to an antecedent or concurrent exposure. 

The application of the Cox model re¬ 
quired determining the age of first onset 
of asthma, as well as the age of first oc¬ 
currence of other childhood respiratory 
illnesses. These determinations were com¬ 
plicated somewhat by the pattern of admin¬ 
istration of the questionnaire. In the first 
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year of the study, information concerning 
age of onset was requested whenever an 
occurrence of illness was reported. Thus, 
for ages of onset prior to entry into the 
study, there is a potential recall bias. This 
was investigated by introducing an age- 
dependent variable with a value of 1 for 
ages of onset at or following entry into the 
study and 0 for ages before entry, and by 
fitting interaction effects between this vari- 
abte and the covariates of interest. 

The questionnaire administered in the 
fourth year of the study did not request the 
age of onset for asthma and other illnesses 
occurring since the first year of the study. 
For illnesses occurring in this 2-year “^p," 
the age of onset was taken to be the age of 
the child at year 4 of the study. To examine 
the impact of this procedure, we performed 
analyses using 1) the age at year 1 of the 
study for both the covariate illnesses and 
asthma; 2) the age at year 1 of the study 
for the covariate illness with the age at year 
4 for asthma; and 3) the reverse of the 
assignments in part 2. 

Student’s t tests (two-tailed) were used 
for comparison of mean spirometric values 
for asthmatics and nonasthmatics. Only 
the most recent spirometric lung function 
for each individual was used in the analysis. 
Chi-square sutistics and Fisher's exact teat 
(two-tailed) were used to test for associa¬ 
tions between sex and use of medications 
and hospitalizations for asthmatics. 

Results 

Charaeteristics of asthmatics 

There were 91 subjects diagnosed as hav¬ 
ing asthma during the 13 years of the study. 
Forty-three asthmatics were diagnosed af¬ 
ter entry into the study. Male asthmatics 
exceeded the expected number baaed on the 
sex distribution of the study population 
(asthmatics: 57 (62.6 percent) mdes and 34 
(37.4 percent) females; study population: 
402 (52.2 percent) males and 368 (47.8 per¬ 
cent) females; p < 0.05). 

Asthmatics and nonasthmatica had nor¬ 


mal ranges for all spirometric tests ana¬ 
lyzed. All of these spirometric comparisons 
were performed using the most recently 
available spirometric lung function value 
for all individuals. Male asthmatics had 
larger FVC percent predicted values than 
male nonasthmatica (102.2 ± 1.7 (sundard 
error of the mean) vs. 98.0 ± 0.8; p * 0.02); 
and female asthmatics had lower FEV, per¬ 
cent predicted values than female nonasth¬ 
matica (100.9 ± 3.1 vs. 110.3 ± 0.9; p « 
0.002). No statistically significant differ¬ 
ence was found for mean age at the time of 
most recent testing for asthmatics and non¬ 
asthmatics. Asthmatics were, however, 
taller than nonasthmatics at the last visit 
(63.4 ± 0.7 cm (standard error of the mean) 
vs. 61.6 ± 0.3 cm. respectively.p * 0.04). 

Two analyses were undertaken to evalu¬ 
ate the severity of disease in the asthmatics. 
Asthmatics diagnosed by the first survey 
(prevalent cases, n * 48) were traced in 
years 4-13 of the study to determine the 
frequency of a physician's diagnosis of ac¬ 
tive asthma. Of these 48 prevalent cases. 
13 (27.1 percent) reported an asthmatic 
diagnosis at least once in the 10-year 
follow-up. As determined by questionnaire, 
four of the 91 asthmatics (4.4 percent) were 
hospitalized at the age of asthma occur¬ 
rence and nine of the total group (9.9 per¬ 
cent) were ever hospitalized for asthma 
during the 11 subsequent years of the study. 
A mean of 1.6 ± 1.0 (standard deviation) 
hospital admissions for asthma was record¬ 
ed for those hospitalized. Of the female 
cases. 17.7 percent (n « 6) were hospitalized 
at least once compared with 5.3 percent of 
the male cases (n « 3) (p ■* 0.07). Fifty-six 
of the cases (61.5 percent) were medicated 
for asthma at some time during the follow¬ 
up period; the mean number of surveys at 
which medicauon use was reported among 
these children was 3.4 ± 2.5 (standard de¬ 
viation). Females reported having ever used 
medication (67.6 percent, n « 23) more 
often than males (57 J percent, n * 33). but 
the difference was not sutistically signifi¬ 
cant. 
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Risk factors 

The occurrence or presence, et tny time 
during the study, of respiratory illnesses, 
atopy, personal or secondary cigarette 
smoke, delivery complications, parental 
asihma, and parental atopy is shown in 
table I for asthmatics and nonasthmatics. 
Asthmatics more frequently reported pneu* 
monia. bronchitis, hay fever, sinusitis, pa¬ 
rental asthma, and parental atopy than 
nonasthmatics. Prevalent and incident 
asthmatics had similar occurrences of these 
factors except hay fever, which was found 
more often in incident asthmatics than in 
prevalent asthmatics (n « 28 (60.5 percent) 
vs. n « 16 (33.3 percent);: p * 0.01). At the 
time of entry into the study, prevalent and 
incident asthmatics had comparable occur¬ 
rences of these factors (data not shown). 

Sex-adjusted relative risks of asthma as¬ 
sociated with these antecedent exposures 


are presented in table 2. Significant relative 
risk estimates were found for pneumonia, 
bronchitis, hay fever, sinusitis, parental 
asthma, and parental atopy. AU other fac¬ 
tors studied bore no apparent relation to 
the development of asthma (table 2). Al¬ 
though the sex-adjusted relative risk esti¬ 
mate associated with personal smoking did 
not reach statistical significance, it was of 
the same magnitude as the other significant 
estimates. Small numbers may explain the 
lack of sutistical significance. Analyses 
that used antecedent and antecedent- 
concurrent covariates produced compa¬ 
rable results. Only antecedent covariates 
were used in analyses to explore possible 
causal relations. 

Effect modification by illness onset be¬ 
fore or after entry into the study was ana¬ 
lyzed to evaluate potential recall bias. No 
statistically significant interaction by time 


Table l 


Potential ritk/aetort foe atthma tn a tanfitudinai study of T70 children aged 5-9 years. East Boston, 

fdasseehusetu. 1975-1988 


Factor 

Pfavttefit Mthma 
in • 4$) 

Incukm aathma 
m • 43) 

NonaithiBuiuct 
in - «T9i 

P 


So. 

No. 

No. 1*1 » 


Lowtr rttpimory iUntto 

Pncuisofiio 

IS (37.5) 

16 (41.9) 

91 (13.4) 

sO.OOl 

Bronchitif 

20 (41 •) 

20 (46.5) 

121 (i:a) 

SO-001 

BronchioUtii 

^^9 

1 (2.3) 

6(1.2) 

0.59 

Atopy 

H«y ftvtr 

1€(33J) 

26(60.5) 

106(15.9) 

SO.OOl 

EcstBUi 

6 (12^ ) 

9 (20.9) 

73(10J) 

0.12 

Upptr TMpinitory illxiM* 

Stnusitu 

14 (29^) 

20 (46.5) 

100 (14.7) 

SO.001 

Croup 

5(10.4) 

9 (20.9) 

96(14.1) 

0.34 

Othtr (actor 

Pi nomi cifamtt 

•moJunc 

10 (20 J) 

14(32.6) 

135 (19.9) 

0.14 

Mactnial laolusif 

34 (70J) 

27(62.6) 

431 (63.5) 

0.56 

Patarnal tnokiiif 

26 (54.2) 

24 (55J) 

395 (56.2) 

0.63 

Dtlivtry complicatioai 

8(16.7) 

6 (16.6) 

92 (13.6) 

0.60 

Familial factor 

Partntai aatluBa 

19 (39.6) 

20 (46.5) 

176 (26.2) 

0.003 

Parantal atopy 

31 (64.6) 

31 (72.1) 

367 (54.0) 

0.03 


* No eccumoct. 
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Taslc 2 

Sex>adjtat€d rtidtiLt risk of asthmo associated uuh vanout factors m o hnittudmai study of T70 chiidnn a^ed 

years. East Boston. Massachusetts. t9?.%i9B8 


Fictor 

Antecedent eiposurt 

AntKtdent. coneurre nt t ipoiure 

Sei-adjutted 
rviative nsk 

95con/idtncf 
interval 

Sta.adjuaied 
reiativf rtak 

95*7 confidenct 
incervai 

Lower respiratorv^ lilneu 





Pntumonis 

3.:t 

2.29-6.20 

4.42 

2.63-6.91 

Bronchitis 

2.66 


3.22 

2.09-4.97 

Bronchiolitis 


• 


• 

Atopy 





Hay fever 

4.44 

2.17-9.06 

6.17 

4.5e-U.64 

Eczema 

1.39 

0.67-2.91 

1.66 

0.69-3.17 

Upper respiratory illhasa 





Sinusitis 

3.60 

1.74-7.44 

4.33 

2.30.8.17 

Croup 

0.66 

0.36-2.16 

0.99 

0.45-2.14 

Other factor 





Personal cirarette 





smokmf 

2.29 

0.67.7.68 

2.62 

0.96-6.09 

Maternal imokmf 

1.09 

0.66.174 

1.16 

0.76-1.63 

Paternal smoking 

1.20 

0.62.2.31 

1.14 

G.63-2.06 

Deli\^ry complications 

li27 

0.74-2.19 



Familial factor 





Parental asthma 

1.95 

1.29-2.95 



Parental atopy 

I.6t 

1.03-2.50 




• \o Qccuntnct. 


of entry was found (data not shown). Pneu¬ 
monia. bronchitis, hay fever, sinusitis, 
parenul asthma, and parental atopy re¬ 
mained the only signiflcant sex-adjusted 
predictors detected. In addition, the effect 
of interval assignment for the onset of co¬ 
variate illnesses and asthma occurring in 
the ''gap'* years was analyzed No signifi¬ 
cant differences in relative risk estimates 
for the occurrence of asthma by interval 
assignments were found (dau not shown). 
Therefore, all further analyses were per¬ 
formed by assigning illness onset in the 
"gap** years as the age of the child at year 
4 of the study. 

A proportional hazards model was con¬ 
structed that included the six sex-adjusted 
covariates that were found to be signifi¬ 
cantly associated with asthma (table 3). 
Bronchitis, hay fever, and parental asthma 
were the only significant predictors after 
adjusting for sex and other covariates in 


Taslc 3 

Reiativt rtsk of asthma assocmted with significant 
environmental and famsUal factors, at estimated by 
muitipie regrestiion. in a hngitudinai study of 770 
children aged 5-9 years. East Boston, Massachusetts. 
1975-1988 


Factor 

Relative 

nak 

95*7 

ceatidence 


mitrval 

Sei (malt/female) 

2.39 

1.35-4.23 

Pneumonia (ytsAno) 

1.36 

0.67-2.66 

Brofiehitia <yta/noi 

3.62 

1.94-6.77 

Hay fever <yes/hol 

2.92 

1.20-7.06 

Sinuaitia (ytt/no) 

2.21 

0.66-552 

Parental asthma <yes/ao) 

2.43 

1.36-4.29 

Parental atopy lyes/nol 

1.44 

0.64-2.46 


the model. Based upon the estimated co¬ 
variances of the parameter estimates, the 
correlation between the coefficients was 
H).39 for pneumonia and bronchitis, -*0:30 
for hay fever and sinusitis, and -*0.23 for 
parental asthma and parental atopy. 


Source: https://www.industrydocunnents.ucsf.edu/docs/fyvjOOOO 


2024227925 




EARLY CHILDHOOD PREDICTORS OF ASTHMA 


89 


Fi^re 1 graphically illustrates the im¬ 
portance of selected predictors to the cu¬ 
mulative incidence of asthma, by age, using 
parameter estimates from the fliil data set. 
Panel A shows the unadjusted Kaplan- 
Meier estimates i22] of the cumulative in¬ 
cidence function for the cohort. In this plot, 
10.6 percent of the population is shown to 
have developed asthma by age 12. Based on 
the adjusted model presented in table 3 and 
assuming no identified risk factors, males 
had a greater cumulative incidence of 
asthma than did females by this age (7.2 
percent vs. 3.1 percent; panel B). Further¬ 
more, 23.8 percent of males with bronchitis 
before age 1 but no other risk factors and 
10.8 percent of females with a similar re¬ 
spiratory history had asthma by age 12 
(panels C and D). 


The possibility that sex altered the as¬ 
sociations of the individual risk factors and 
asthma was evaluated (table 4). Females 
had a greater risk for the occurrence of 
asthma associated with all individual risk 
factors except for bronchitis. Statistical sig¬ 
nificance, however, was deteaed only for 
this interaction of sex and parental asthma 
and atopy. 

Two additional analyses were performed 
to examine the plausibility of a causal re¬ 
lation between asthma and other illnesses. 
First, four proportional hazards models 
were constructed that used bronchitis, 
pneumonia, hay fever, and sinusitis, re¬ 
spectively, as the dependent variable with 
asthma as one of the independent co¬ 
variates (table 5). If significant relations 
were seen in these “reversed** models, it 


»ANCu a 




^ANew e 


PANCL O 




PiccRC 1. Cumukttvi incidtnct of esthaa. by sft. in • loncnudinsJ study of 770 chiidito affd 5-9 ytsn. 
East Boston. Matsachitaotu, l97S-l9Se. Pantl A, incidenc* unsdjuswd for lisk foctori; Ptntl B, incidtoct for 
chiidrtn with no risk factors, by tea; Pantla C and 0, incidcnct for childrtn wbo had broncfaitia btfoie aft 1 
ytar but no other riak factors. 
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would suggest that asthma and the illnesses 
were occurring at about the same time in 
childhood, rather than sequentially as in a 
causal model. Asthma was not identified as 
a significant covariate in models that de¬ 
fined bronchitis or pneumonia as the out¬ 
come variable, but it was a statistically 
significant risk factor for bay fever and 
sinusitis iuble 3). 

In the second analysis, simple cross¬ 
tabulations were prepared showing the 
temporal relations between age of onset of 
asthma and other illnesses for those indi¬ 
viduals who developed both. More subjects 
had the occurrence of bronchitis (n • 25 
vs. n « 7) and pneumonia (n « 22 vs. n « 

TaBLC 4 

Interaction of eex and ttintficant envtronmentai and 
famtUoi factort for OMthna in a hnittudinai study of 
770 ehUdren aged S^9 years, Eaet Baton, 
MaseoehuMetu, i975^l96S 


Factor 

RaUuvt n»k 



FffBMiC 

P 

Environaanul tacior 

PAtuffloaia <ytt/no) 

3.03 

3.S5 

0.63 

Broncfeitit tyti/no) 

4.23 

2.46 

0.35 

Hay ftvtr < yet/no) 

2.37 

4.S0 

024 

Siaufitts (ytt/no) 

1.73 

3.63 

0.24 

Familial factor 

Partfltai aathaa (ytt/ao) 

0.52 

3.13 

00002 

Parental atof^ (yta/no) 

0.57 

3.02 

0014 


7) before, rather than after, the occurrence 
of asthma, whereas twice as many subjects 
had the occurrence of hay fever (n » 11 vs. 
n » 22) and sinusitis in » 10 vs. n » 20) 
after and not before the occurrence of 
asthma. Additionally, bronchitis was a sig¬ 
nificant risk factor for the development of 
pneumonia, while hay fever and sinusitis 
were both significant predictors of each 
other (dau not shown). This analysis 
would suggest that bronchitis and pneu¬ 
monia as well as hay fever and sinusitis are 
indistinguishable from one another as pre¬ 
dictors. 

The risk of asthma associated with any 
of the individual covariates did not vary by 
parental asthma or parental atopy (data 
not shown). However, several interesting 
trends were seen. The risk of asthma was 
greatest in subjerts with hay fever or sinus¬ 
itis if they had parental asthma and in 
subjects with bronchitis or pneumonia if 
they did not have parenul asthma. Addi¬ 
tionally. the risk of asthma was greatest in 
subjects with pneumonia or bronchitis if 
they had parental atopy. 

The effect of age at first occurrence of 
asthma (age <10 years or 2l0 years) on the 
relations of the individual risk factors and 
asthma was assessed (dau not shown). 
This age caugorization was chosen because 
parents answered all questions for children 
younger than 10 years of age. Again, no 


Tails S 


Sex^odjuued reiaewe risk of upper and tower resptntory tUne$$e$ oMsoeiated with athma in a tonguudina/ study 
of 770 chiidren aged 5-9 years. East Baton, Massaehueetts. 1975^1988 


DvpcBaMt variaUe 

ladeptndbat 

fUletiveiieh 

98% confidtnc* 
iaiefval 

Bronciiitit 

Set iiaak/ftmaiai 

1.14 

0:64-1.56 


AstliaM tyaa/aoi 

2M 

0:95-4.51 

Pacuswaia 

Sex i8»aJt. femaiai 

1.11 

0.78-1.56 


Asthma iym^not 

1.93 

0J6-4.21 

Hay fiver 

Sex (aak female^ 

t.03 

0.74-1.43 


Aathaui lyaa^noi 

2.64 

1.66-4.16 

Siauiitia 

Sex (8Mie/feaaie» 

1.19 

0.64-1.70 


Asthma iyee/nor 

2.18 

1J4-3.54 
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statistically si^ificant difference was 
found by age of first occurrence c-f asthma 
for the relations of any of the individual 
covariates and asthma. However, point es¬ 
timates for hay fever and sinusitis were 
larger before age 10 (9.46 vs. 3.06 and 4.95 
vs. 3.10. respectively ), while point estimates 
for bronchitis and pneumonia were greater 
at or after age 10 (2.46 vs. 2.97 and 3.69 vs. 
3.87, respectively). 

DiSCCSStON 

This investigation focused on the quan¬ 
titative effects of a number of factors that 
are thought to be associated with and pos¬ 
sibly causally related to the occurrence of 
asthma. Unlike many previous studies, it 
paid special attention to the temporal re¬ 
lation of the potential risk factors and the 
occurrence of asthma. The cohort of study 
children. 5- to 9-year-olds at inuke, came 
from a stable, relatively homogeneous pop¬ 
ulation. The self-repon of a physician's 
diagnosis of asthma determined disease 
outcome. The asthmatics so identified in 
this study were similar to other previously 
described school-aged asthmatics (5, 6,11- 
16); They were diagnosed at a young age 
and had reduced FEV^ and FEPis-ts percent 
predicted values compared with the non¬ 
asthmatics (5, 13^ 23). The severity of dis¬ 
ease was mild, as is documented by the 
findings that only 9.9 percent of the asth¬ 
matic group were ever hospitalised and 61.5 
percent were ever medicat^ in the 13 yean 
of the study. Most of the prevalent asth¬ 
matics (62.5 percent) did not report a fur¬ 
ther diagnosis of asthma, which is in close 
agreement with the 65.9 percent rate re- 
poned in the National Child Development 
Study (11) and the 70 percent rate reported 
from Australia by McNicol and Williams 
(13). 

Sex differences were evident in the asth¬ 
matic group. More males than femaln re¬ 
ported a diagnosis of asthma. Additionally, 
males were diagnosed more frequently at 
younger ages and had less extreme disease. 


as measured by fewer hospiulizations re¬ 
corded. Clear male/female differences were 
evident for the effect of asthma on lung 
function level. Male asthmatics had larger 
FVC percent predicted and female asth¬ 
matics had lower FEV, percent prediaed 
than their counterparts. Thus, even after 
adjusting for differences in height and age, 
there were male/female differences in level 
of lung function. The meaning of these 
differences is unclear and requires further 
investigation. 

The results support the hypothesis that 
asthma is a multifactor disease whose 
expression is dependent on both familial 
and environmental influences. The exact 
mode of genetic transmission for asthma is 
still unknown. Autosomal dominance with 
incomplete penetrance (24) and polygenic 
inheritance (25) are thought to be the most 
likely modes of genetic expression. This 
study was not designed to evaluate specific 
genetic pathways, but the findings do pro¬ 
vide some insight into the interplay be¬ 
tween atopy and asthma in first-degree rel¬ 
atives and the development of asthma in 
childhood. Parental asthma and atopy were 
both tignificant bivariate predicton for 
childhood asthma, which reaffirma the ob¬ 
servation that asthma clusters in families 
(26) and can be inherited as part of a gen¬ 
eral allergic susceptibility <27,26). Parental 
asthma was a stronger predictor than pa¬ 
rental atopy, a finding that agrees with 
previous studies that have shown that pa¬ 
rental atopy may enhance the likelihood 
for the expression of asthma but does not. 
on its own, impart as great a risk as does 
parental asthma (25, 29, 30). These dau 
suggest that inheritance of asthma and 
atopy overlap but are not identical Females 
were more likely to develop asthma than 
malRs if they ^d a parental history of 
asthma or atopy. The significance of this 
finding is unclear and requires further re¬ 
search. 

Four antecedent respiratory illnesses in¬ 
creased the risk ot asthma in childhood. 
Bronchitis, pneumonia, bay fever, and si- 


Source: https://www.industrydocunnents.ucsf.edu/(jocs/fyvj0000 
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nusitis all showed signiUcant sex-adjusted 
relative risk estimates. Bronchitis and hay 
fever were the most important predictors 
detected after adjusting for the effects of 
the other individual covariates. This result, 
however, must be interpreted with caution, 
since bronchitis and pneumonia or hay fe¬ 
ver and sinusitis are often clinically indis¬ 
tinguishable from each other. Furthermore, 
bronchitis was predictive of pneumonia and 
hay fever and sinusitis were each predictive 
of the other in the Cox models, indicating 
a high correlation between these variables. 

The mechanisms by which bronchitis, 
hay fever, pneumonia, or sinusitis may 
cause asthma remain speculative. Bronchi¬ 
tis may act directly by inducing structural 
changes in the airways (31) or causing al¬ 
terations in autonomic control of smooth 
muscle tone (32. 33), leading to increased 
levels of airway responsiveness and hence 
to the onset of asthma. In the study popu¬ 
lation, asthma occurred more often after 
bronchitis and was not a significant predic¬ 
tor for the occurrence of this illness. Both 
of these findings would support a possible 
direct mechanism. A direct pathway for hay 
fever is less feasible, but indirect mecha¬ 
nisms can be postulated. Hay fever may 
alter breathing patterns and allow more 
sensitizing agents (e.g., cold air. aeroaller- 
gens) access to the airways, which in turn 
may increase asthma expression. Alterna¬ 
tively, subjects with a tendency to develop 
hay fever may also be at risk for developing 
asthma. Asthma occurred mote often be¬ 
fore hay fever and was a significant predic¬ 
tor for the occurrence of hay fever. Thus, a 
direct biologic pathway may be responsible 
for the development of asthma in nonatopic 
subjecu, while an indirect pathway may be 
operating in atopic children (34). This hy¬ 
pothesis requires further testing, however, 
since no direct measures of atopy (i.e., skin 
testing, immunoglobulin E levels) were ob¬ 
tained in this investigation. Diagnostic 
misclassification may explain the signifi¬ 
cance of pneumonia and sinusitis as risk 
factors for the occurrence of asthma. Of 


course, subjects with these iUnesses may 
also be indirectly at risk for developing 
asthma. 

A familial predisposition for asthma did 
not influence the associations between sig¬ 
nificant covariate predictors and the onset 
of asthma. Low study power and crude in- 
heriunce markers may explain this finding. 
It is interesting, nonetheless, to examine 
the parameter estimates from this analysis. 
Bronchitis had a much greater effect on the 
development of asthma in subj^s without 
parental as^ma. This again supports the 
concept that injury to the airways, in and 
of itself, may be sufficient to cause asthma. 
Hay fever was a stronger prediaor in inth- 
viduals with parenul asthma, implying 
that the expression of asthma and atopy 
may be interrelated. 

Many uifectious and environmental fac¬ 
tors were not predictive of asthma. It is 
noteworthy that bronchiolitis and croup 
were not found to be significant predictors 
of asthma in this study. These results con¬ 
trast with those of previously reported 
studies (3.4,9,35). This flnding may reflect 
a lower occurrence ratt and/or a milder 
expression of these diseases in the East 
Boston community compared with the 
other groups studied. An additional possi¬ 
bility is that croup and bronchiolitis are 
coilinear with pneumonia and bronchitis. 
Alternatively, these respiratory illnesses 
occurring early in life may be of relevance 
only for asthma onset at an early age. and 
the study may lack sufficient power to de¬ 
tect this. Delivery complications had little 
effect on the risk of asthma and may indi¬ 
cate the imprecise measurement of this 
variable. 


None of the cigarette smoking variables 
were prracuye of ast 
Jnk' u^^havir ttrakatf 1 

__ 

seemsliinltkcly'givcn'pnmoua findinp of 



the relation of parental smoking to wheez¬ 
ing symptoms in children and reduced lev¬ 
els of limg hinction in asthmatic children 
(36). Another pbss3>lc oxplanadon is th^ 
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»tit smoking mayJbt not causal but^ 
of the sava^ of asthma in cl^ 


with 

lackfp^ 

for i^noiuJ 

with hvp^rrespoRsive airways may not be 
able to tolerate the irritating effects of to¬ 
bacco smoke. Additionally, the low preva¬ 
lence of personal smoking in this age group 
may have molted in reduced autiattcai 
power. 

Asthma remains a disease that defies def¬ 
inition partially because of the heteroge¬ 
neity of clinical expression. A self-report of 
a doctor s diagnosis of asthma, as obtained 
from a standardized questionnaire, is 
widely used to identify persons with asthma 
for epidemiologic research (37-39). None¬ 
theless. in children, using this definition 
may result in underdiagnosis of asthma. 
Taussig et ai. (40) concluded from a study 
of the diagnostic criteria used by Tucson 
clinicians that considerable overlap of 
chronic bronchitis and asthma existed. 
Furthermore^ Speight et al. (41) found that 
asthma was diagnosed in only a small pro¬ 
portion of English schoolchildren with a 
history of wheezing and bronchial respon¬ 
siveness to histamine. To the extent that 
underreporting has occurred in this study, 
estimates of relative risk for asthma are 
conservative and are biased toward the null 
value. A similar argument can be made for 
self-reporting of a doaor's diagnosis of the 
other upper and lower respiratory illnesses 
studied. 

Current concepts of asthma as a disease 
incorporate measures of bronchial hyper¬ 
responsiveness. Nonspecific airways re¬ 
sponsiveness to cold air challenge has been 
assessed in a subset of the asthmatics used 
in these analyses. In a cross-sectional 
study, Weiss et al. (42) found that 11 of 12 
asthmatics with any wheezing in the study 
year had increased bronchial responsive¬ 
ness using a cutoff value for cold air chal¬ 
lenge of a greater than 9 percent decrease 


in prechallenge FEV,/FVC. The one asth¬ 
matic not responding had a borderline 8 
percent decrease in FEVj/FVC. Increased 
responsiveness was also significantly asso¬ 
ciated with a history of previous asthma. 
Thus, in this population, the definition of 
asthma appears to be very sensitive. 

The study was designed to avoid several 
potential biases. Selection bias was not 
evident, as community and not hospttal- 
or physician-referred participants were en¬ 
rolled in the study. Preferential recall bias 
could have been present for those asthmat¬ 
ics diagnosed before entry into the study. 
Asthmatics or their parents may have been 
more likely to recall previous respiratory or 
atopic illnesses at the initial survey. It is 
unlikely, however, that this could explain 
our findings, since no effect modification 
by illness onset before or after study entry 
was detected. Physicians in the study com¬ 
munity could have been more likely to di¬ 
agnose a child as asthmatic given a parental 
history of asthma or atopy and frequent 
episodes of bronchitis, pneumonia, hay fe¬ 
ver, or sinusitis. This potential bias could 
not be directly evaluated. 

Associations found in this study met 
most of the standard epidemiologic criteria 
for causality (43, 44). An appropriate time 
sequence of cause before effect was assured 
by the study definition of exposure and by 
the use of time-dependent covariates in the 
analyses. The study results demonstrated 
consistency with replication. Risk factors 
for asthma identified by these analyses 
were similar to those found by several other 
community-based studies (11-16). Strong 
associations were found, as it seen by the 
large relative risk parameter estimates for 
the significant covariates. The strength of 
these associations would suggest that bias 
is less likely to explain the findings. 
•Asthma is a multifactor disease, and there¬ 
fore specificity of association would not be 
expected to be upheld. Dose-response rela¬ 
tions were not evaluated, and biologic co¬ 
herence, as previously discussed, remaina 
speculative but plausible. 
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In concision, several risk factors for the 
development of childhood asthma have 
been i^ntifled. This study improved upon 
the methodology used in other population* 
based studies by ensuring antecedent ex¬ 
posures and by minimizing the effects of 
selection bias and preferential recall bias. 
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